arbitrary circumstances (also see Dunham, 2018 for a recent review; Tajfel, Billig, Bundy, & Flament, 1971) . For instance, in early investigations of the minimal group paradigm, people performed a trivial task such as guessing the number of dots in a rapidly presented image or expressing preference for abstract paintings from Klee and Kandinsky (Brown, Collins, & Schmidt, 1988; Tajfel et al., 1971) . Surprisingly, even such minimal and arbitrary assignment of "groups" led people to express in-group favoritism in resource allocation, giving more money to anonymous in-group members, among other measures of in-group favoritism (Tajfel, 1982) . These minimal group studies illustrate the ease with which people identify with and favor their in-group (Brewer, 1979) . In the current research, we examine how these arbitrary social identities tune implicit intergroup preferences.
A social identity approach
There is now solid evidence that newly formed group identities can impact automatic perceptions and evaluations of the social world (Ashburn-Nardo, Voils, & Monteith, 2000; Otten & Moskowitz, 2000) . For instance, merely assigning people to minimal mixed-race teams can eliminate implicit racial bias (Van Bavel & Cunningham, 2009 ) and alter responses in regions of the brain associated with automatic evaluation (Van Bavel, Packer, & Cunningham, 2008) and face processing (Ratner & Amodio, 2013; Van Bavel, Packer, & Cunningham, 2011) . These findings suggest that activating a new identity-in this case, team membership-may temporarily override other forms of implicit bias (see also Scroggins, Mackie, Allen, & Sherman, 2016) . Our work examines how features of the situation and individual differences shape the construction of these implicit evaluations.
The present research focuses specifically on implicit group evaluations towards novel groups, which is a fundamental component of implicit prejudice towards significant meaningful social groups (e.g., Brewer, 1979; Tajfel et al., 1971) . Specifically, we study the role of social group affiliation in the formation, reduction, and reversal of implicit intergroup preferences. Understanding the relationship between social identity and implicit bias has become a source of considerable interest outside the academic community thanks to a growing industry focused on implicit bias training (Chabris & Brown, 2018) , which has attracted skepticism (e.g., Jussim, 2017) . The present research is designed to provide greater theoretical precision about the role of social identity in implicit evaluation, which may help understand why some attempts to reduce implicit bias fail and possibly lay the foundation for more effective strategies in reducing implicit biases (see Lai et al., 2016; Scroggins et al., 2016; Van Bavel & Cunningham, 2009) . Because the need to belong is an important individual difference linked to identifying with social groups, we also test the possibility that this social need may predict the flexibility in people's implicit group preferences.
We examine whether people develop implicit intergroup bias when assigned to arbitrary groups, and if so, whether such implicit intergroup bias is driven by implicit in-group favoritism or implicit out-group derogation (Brewer, 1999) . In studying intergroup biases, others have argued that more work should distinguish in-group favoritism versus out-group derogation (e.g., Hewstone, Rubin, & Willis, 2002; Brewer, 1979) . However, such efforts have produced mixed findings regarding the processes underlying implicit intergroup biases. The mixed findings in the literature may be due to different types of groups studied (e.g., racial, ethnic, gender, or minimal groups) as well as different measures of implicit intergroup bias (e.g., IAT; affective priming). For instance, some of this previous work has found intergroup bias being driven by implicit in-group favoritism as opposed to out-group derogation (e.g. Otten & Moskowitz, 2000; Van Bavel & Cunningham, 2009) , while others show a combination of both processes (see Nosek & Banaji, 2001 for a review). Meanwhile, some work has used tasks that make is difficult to dissociate implicit in-group favoritism from out-group derogation (e.g., Implicit Association Task; in Ashburn-Nardo, Voils, & Monteith, 2001 ). The current research will shed more light on inferences about the nature of implicit group preferences in minimal group scenarios.
Explicit and implicit attitudes
Attitudes have long been regarded as one of the most indispensable constructs in the history of social psychology (Allport, 1935; Eagly & Chaiken, 1993; Maio & Haddock, 2015; Petty & Cacioppo, 1981) . Attitudes play a significant role in many social processes and behaviors, such as how we perceive ourselves and others (e.g., Dotsch, Wigboldus, & van Knippenberg, 2011; Young, Ratner, & Fazio, 2014) , whether we intend to purchase certain products (e.g., Honkanen, Verplnken, & Olsen, 2006; Maison, Greenwald, & Bruin, 2004) , and how we interact with certain social groups (e.g., Dovidio, Kawakami, & Gaertner, 2002; Penner et al., 2010) . In recent decades, dual process models have served as the guiding theoretical paradigm in this domain, including topics such as self-control (e.g., Baumeister & Heatherton, 1996; Strack & Deutsch, 2004) , stereotyping and prejudice (e.g., Devine, 1989; Greenwald & Banaji, 1995) , persuasion (Petty & Cacioppo, 1986; Rydell & McConnell, 2006) , and person perception (e.g., Brewer, 1988; Macrae & Bodenhausen, 2000) .
Dual attitude theories have been proposed to explain two different forms of attitude -explicit and implicit attitude. Explicit attitudes generally refer to attitudes we can consciously report and control, and are often inferred from self-reported evaluative judgments (e.g., Bogardus, 1925; Thurstone, 1928) . In contrast, implicit attitudes generally refer to attitudes that we are not consciously aware of and cannot consciously control, and are often inferred from indirect measures such as the Implicit Association Task (IAT; Greenwald, McGhee, & Schwartz, 1998) or sequential priming tasks (Fazio, Jackson, Dunton, & Williams, 1995) . A growth in implicit measures has spawned countless studies on these differences over the past few decades and there has been a vigorous discussion about how these attitudes develop and change as well as their predictive validity (Fazio & Olson, 2003) .
Explicit and implicit attitudes have been shown to independently predict behaviors (e.g., Dovidio et al., 2002) and choices (e.g., Galdi, Arcuri, & Gawronski, 2008) . For instance, in one study, implicit and explicit racial attitudes predicted spontaneous and deliberate interracial behaviors, respectively (Dovidio et al., 2002) . However, a recent meta-analysis suggests that implicit attitudes predict behaviors, even explicit ones, better than explicit attitudes do (Kurdi et al., 2018) . Therefore, it is possible that implicit attitudes predict a wider range of behaviors more consistently than explicit attitudes, compared to what was previously believed. However, more work is needed to fully understand the relationship between implicit attitudes and behaviors.
Attitude change
Although attitude is often defined as "a general and enduring positive or negative feeling about some person, object or issue" (Petty & Cacioppo, 1981, p. 7) , there is extensive evidence that our attitudes change. As such, many researchers have conducted research and proposed theoretical frameworks to understand and predict how implicit and explicit attitudes form and change (e.g., Cunningham, Zelazo, Packer, & Van Bavel, 2007; Gawronski & Bodenhausen, 2007; Greenwald & Banaji, 1995; Mann & Ferguson, 2015; Rydell & McConnell, 2006) . Most dual attitude models share the assumption that implicit and explicit attitudes change through distinct processes, whereby implicit attitudes are more difficult and slower to change compared to explicit attitudes (e.g., Petty, Wegener, & Fabrigar, 1997; Rydell & McConnell, 2006; Smith & DeCoster, 2000) .
Several theories of attitude change propose that implicit attitudes arise and change through the use of a slow-learning process and are affected by repeated associative pairings; whereas explicit attitudes arise and change through fast-learning, rule-based processes, and affected by explicit processing goals (e.g., Gawronski & Bodenhausen, 2007; Rydell & McConnell, 2006; Sloman, 1996) . Some theories have even argued that implicit attitudes can only shift slowly over time and are insensitive to single instances of new information contradicting prior learning, unaffected by explicit processing goals, and "exclusively affected by associative information about the attitude object that is not available for higher order cognition" (Rydell & McConnell, 2006, p. 995) .
There has been extensive research demonstrating that implicit attitudes can form and change through associative learning (Olson & Fazio, 2001 ). For instance, repeated associative pairings such as subliminal and supraliminal evaluative priming, and exposure to repeated pieces of information about targets, tend to shape implicit attitudes (Gregg, Seibt, & Banaji, 2006; Rydell & McConnell, 2006) . In contrast, explicit goals such as explicit instructions to rely or not rely on first impressions, tend to shape explicit attitudes as often revealed by selfreport measures. These findings are consistent with theoretical frameworks with separate routes through which implicit versus explicit attitudes form and change (Gawronski & Strack, 2004; Gregg et al., 2006; Rydell & McConnell, 2006) .
Similarly, studies have found that implicit attitudes towards social groups were "easier done than undone" (Gregg et al., 2006, p. 1) . In order to examine attitude change, one set of studies examined two attitude change manipulations: "abstract supposition" was manipulated by informing participants that the novel groups they had previously learned about would switch characters, whereas "concrete learning" meant providing participants with a detailed and vivid narrative about how the two previously learned groups switched characters (Gregg et al., 2006) . As a result, explicit attitudes towards these novel groups were reversed by both attitude change manipulations, but the newlyformed implicit attitudes were immune to such manipulations (Gregg et al., 2006) . Therefore, it was concluded that implicit attitudes could be easily induced, but could not be shifted rapidly (Gregg et al., 2006) . These findings suggest that changing newly formed implicit attitudes may require more time and exposure compared to developing these implicit attitudes in the first place. However, the groups participants learned about here did not implicate social identity and these findings may have therefore underestimated the potential capacity for people to shift their implicit attitudes along with their identity.
Flexibility of implicit attitudes
In contrast to earlier work, several recent studies have found that even implicit attitudes can be induced and shaped by explicit motivation or processing goals. For instance, randomly assigning people to groups has been shown to induce a preference for in-group over outgroup members on measures of implicit evaluation (e.g., AshburnNardo et al., 2001; Otten & Moskowitz, 2000; Van Bavel & Cunningham, 2009) . Indeed, Blair's (2002) review of strategies to reduce implicit prejudice found that self and social motives were among the most effective ones for developing alternative implicit intergroup preferences (see also Ferguson & Bargh, 2004) . Building on this work, our research examines whether explicit cues about social identity and the intergroup context can rapidly alter implicit evaluation-even undoing implicit preferences towards groups.
Along these lines, there is now evidence that implicit evaluations can be shifted, and even reversed, through providing single instances of new information that contradicts prior knowledge that was either deeprooted (Van Dessel, Ye, & De Houwer, 2018) or just learned (Cone & Ferguson, 2015) , or by offering reinterpretation of earlier information (Mann & Ferguson, 2015) . In these studies, learning a new piece of information was able to change implicit evaluation of a well-known historic figure (Van Dessel et al., 2018) and implicit evaluations formed through repeated pairings (Cone & Ferguson, 2015) . Moreover, the reinterpretation of previously learned information was also effective in shaping implicit evaluations, and such influence held after a 3-day delay (Mann & Ferguson, 2015) . Similarly, in another study, when implicit attitude change occurred through reinterpretation of previously learned information or through learning new diagnostic information, such changes could generalize to novel contexts (Brannon & Gawronski, 2017) . As such, it seemed plausible that shifts in identity might exert the same influence on implicit evaluations.
Other evidence suggests that certain language cues can rapidly alter implicit attitudes. For instance, recent research compared the effectiveness of repeated evaluative pairings (exposure to category members paired with pleasant or unpleasant stimuli) and evaluative statements (verbally signaling upcoming pairings without exposure; Kurdi & Banaji, 2017) . Strikingly, one-shot language-based learning led to larger shifts in implicit attitudes than exposure to pairings that associate category members with pleasant or unpleasant images (Kurdi & Banaji, 2017) . In another study, mere instructions about whether a stimulus would occur frequently or infrequently, in the absence of actual repeated exposure, was able to influence implicit stimulus evaluations (at least on some implicit measures; Van Dessel, Mertens, Smith, & De Houwer, 2017) . These recent research findings offer evidence that implicit attitudes can be rapidly shifted-or undone-by explicit cues or motivation.
In this paper, we examine how identity shapes this formation of implicit intergroup preferences, 1 and how it can be rapidly changed by the group context. This topic is critical for understanding how to mitigate implicit bias, in hopes of potentially reducing subtle prejudicial behaviors and interactions (Blair, 2002) . Until now, research studies trying to identify effective interventions to reduce implicit bias have yielded mixed findings (Blair, 2002; Devine, Forscher, Austin, & Cox, 2012; Hu et al., 2015; Lai et al., 2014 Lai et al., , 2016 . Many studies find that implicit intergroup biases-such as racial bias-are surprisingly resistant to change (Joy-Gaba & Nosek, 2010; Lai et al., 2016) . Our work aims to address this issue by clarifying the role of social identity in these implicit social preferences.
Overview of current experiments
In the current research, we examine whether implicit evaluations can form and change quickly through shifts in social identity, rather than through slow associative processes as previously believed. We study this issue in the context of implicit group preferences, because we believe the motivation to belong to social groups can be strong enough to elicit changes in implicit evaluation. Moreover, since we do not require participants to know any individuating information about any group member, our research also provides unique evidence for the flexibility of implicit intergroup evaluations, extending previous research that replied on implicit associations formed about individuals (Cone & Ferguson, 2015; Van Dessel et al., 2018) .
We focus on people's implicit preference towards newly introduced in-group and out-group for several reasons. First, we assess the rapid formation of implicit evaluations towards novel social categories. This aspect is important because whether newly formed implicit evaluations can readily shift has been a point of debate with mixed findings (Brannon & Gawronski, 2017; Cone & Ferguson, 2015; Gregg et al., 2006; Kurdi & Banaji, 2017; Mann & Ferguson, 2015; Van Dessel et al., 2017) . Second, using novel groups allows us to manipulate the intergroup context in real time and measure corresponding shifts in implicit bias. This is important because we can then induce social motives among participants. Third, we believe that using minimal groups provides a stronger test of our research question, by observing the direct impact of social identity in the absence of real social connections to members from either group and avoiding the potential confound that any relationship exists between belonging needs and intergroup bias prior to the study. Fourth, our method examines the influence of very brief exposure of social identity cues (i.e., 30 ms), which is important for assessing implicit evaluation. Fifth, using minimal groups and assessing implicit group preferences using a priming procedure allow us to test the precise process underlying implicit intergroup preferenceswhether they are driven by implicit in-group favoritism or out-group derogation. Sixth, by using priming rather than the Implicit Association Tests, we are able to examine the impact of identity cues in the absence of forced categorization (i.e., the IAT requires that participants categorize stimuli according to social categories which makes those categories salient during evaluation).
Overall, we test four main predictions. First, we predict that implicit group evaluations can be readily and quickly induced as a function of group assignment. This would conceptually replicate prior work establishing that implicit evaluations and attitudes can be formed quickly (e.g., Gregg et al., 2006 )-especially findings from using minimal groups (Ashburn-Nardo et al., 2001; Scroggins et al., 2016; Van Bavel & Cunningham, 2009 ). Second, we predict that such implicit intergroup preferences can be highly attuned to the current intergroup context-leading to implicit intergroup bias during competition, but not cooperation. Third, we predict that previously formed implicit intergroup evaluation can be quickly shifted as soon as the group identities change. This happens every day when people move, change teams, or start a new job. Fourth, we examined the role in social motives-namely, the need to belong-on the flexibility to shift implicit intergroup preferences quickly. Thus, overall, we propose that implicit evaluations can be both induced and changed very swiftly according to social identity concerns.
We report three experiments examining how implicit intergroup evaluations can quickly form and change. In Experiment 1, we assign participants to minimal groups (red vs. blue team) and assess their implicit evaluations towards their own minimal in-group and outgroup. If this replicates prior work, it would help validate a method for the subsequent experiments. In Experiment 2, we follow up by manipulating the intergroup context -informing participants whether the two groups were cooperative or competitive, in order to determine whether the formation of implicit group preferences is sensitive to changes in the intergroup context. In Experiment 3, we examine whether implicit group evaluations can change quickly within an individual, when their group assignment changes. Importantly, we also examine the extent to which people's own belonging needs play a role in the flexibility of shifting implicit intergroup preferences. While stable access to social groups and meaningful relationships is a universal human need (Baumeister & Leary, 1995) , individual differences exist in the strength of people's belonging needs (Leary, Kelly, Cottrell, & Schreindorfer, 2013 ) and these differences are associated with a preference for in-group members . These three experiments provide evidence for the role of social identification and belonging motives in shaping one's implicit group evaluations.
Experiment 1: group identities shape implicit evaluations
Our goal in Experiment 1 is to test the prediction that implicit group preferences can develop quickly when individuals are assigned to arbitrarily determined groups. In the interest of conceptually replicating previous research, we predict that participants will form relatively more positive implicit attitude towards their in-group compared to their out-group, as assessed by our response time measure. If our prediction is confirmed, it would be consistent with several other findings suggesting that implicit attitudes do not necessarily need to form from repeated associated pairings over time (Blair, 2002; Cone & Ferguson, 2015; Kurdi & Banaji, 2017; Mann & Ferguson, 2015; Van Dessel et al., 2017) . In an era where numerous findings in the field have either failed to replicate or been called into question (OSC, 2015), we believe it is critical to first show that the effect of group identity on implicit evaluation is a robust phenomenon and then replicate and extend this method in each subsequent experiment. We believe this is an important finding for both the literature on implicit attitudes and intergroup relations.
Method

Participants
We recruited 65 undergraduate students (52.3% female and 46.2% female; gender information from one participant missing) at New York University (NYU) to participate in this study (named "Judge these pictures" for cover story) as partial fulfillment for course credit. We report how we determined our sample size, all data exclusions (if any), all manipulations, and all measures in the set of experiments. For all the experiments reported in this paper, we collected data to satisfy at least 80% power assuming small to medium effect size for the main predicted interaction effects. Because experiment time slots were always posted a few weeks in advance and we could not perfectly predict how many participants would eventually sign up, the numbers fluctuate slightly from study to study. We also report sensitivity power analyses (in the Methods section) for each experiment. All data reported in this paper were collected from 2012 to 2014 and all the stimuli, code, and data will be made available upon publication at our OSF page.
Sensitivity power analysis
As recommended by the journal, for all experiments reported in this paper, we computed sensitivity power analyses using G*Power3 (Faul, Erdfelder, Lang, & Buchner, 2007) for the main predicted interaction effects. Because G*Power does not calculate interactions between repeated measures factors, we compute the sensitivity power analyses treating one of the repeated measures factor as a between groups factor (note that this is a more conservative power analysis compared to our repeated measures design). In Experiment 1, the minimum effect size that could be detected at 80% power (0.05 alpha level; average correlation coefficients among all repeated measures r = 0.89) for our main predicted 2-way interaction is f = 0.08. This indicates that our experiment and statistical test were sensitive to detect a small effect size (Cohen, 1988) . G*power protocols for all of the power analyses reported in this paper are available at our OSF page.
Materials 5.1.3.1. Positive and negative target images.
To use as our target pictures, we selected pictures from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008) . IAPS was developed to provide a set of normative emotional stimuli, with normalized rating of various aspects of each picture, including valence. Target images were selected form IAPS on the basis of two requirements. First, images were clearly positive or negative, and second, they did not include emotional facial expressions. We selected 72 pictures with the highest ratings on valence (half positive and half negative), because we needed unambiguously positive and negative pictures as target stimuli in our experiment. The positive images included flowers, kittens, bunnies, and nature scenes, etc. The negative images selected included cockroaches, spiders, snakes, car accidents, and open wounds, etc. On a 9-point scale, the 36 positive images we used had valence ratings of M = 3.30 (SD = 0.63), and the 36 positive images we used had valence ratings of M = 7.31 (SD = 0.51), t(70) = −29.78, p < .001, d = 7.02, with higher numbers indicating greater positivity (valence rating obtained from Lang et al., 2008) . The list of images is available at our OSF page.
Facial photographs.
We used photos from Radbound Faces Database (RaFD; Langner et al., 2010) as ostensible group members during the learning phase of the study. These face images displayed neutral facial expressions. We used photos of a total of 36 individuals, thus 18 members in each group. There was an even split between male and female individuals within each group. The photos were counterbalanced between the in-group and out-group across participants to ensure that any difference between the photos could not account for any group differences.
Collective identification scale.
We assessed participants' level of collective identification with their respective minimal in-group, with a 3-item collective identification measure (e.g., I do not value being a member of the RED team -reverse coded; . One of the three items on the scale is reversed coded. Participants responded on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree; M = 3.38, SD = 1.15, Cronbach's α = 0.65) and the results suggested that participants had a moderate level of identification with the in-group. The order in which the items appeared was completely randomized among participants (please see Appendix A for the complete scale).
Need to Belong (NTB) scale
2 . We measured participants' belonging needs using the 10-item Need to Belong scale (Baumeister & Leary, 1995) . Sample items include "I want other people to accept me", "I seldom worry about whether other people care about me" (reverse coded). Half of the items on the scale are reversed coded. Participants responded on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree; M = 4.54, SD = 0.86; Cronbach's α = 0.79) with results suggesting that participants had a moderately high need to belong. The order in which the items appeared was completely randomized among participants (please see Appendix B for the complete scale).
Political orientation 3
. Then we assessed participants' political orientation with a 1-item measure: Where on the following scale of political orientation would you place yourself (overall, in general)? Participants responded on a 7-point scale (1 = Extremely liberal; 7 = Extremely conservative).
Procedure 5.1.4.1. General instructions and learning phase.
After completing informed consent, participants followed instructions on a Dell computer screen. First participants were told that we were interested in better understanding the cognition behind the way people categorize images, and in this study they would categorize images based on their valence (i.e., positive vs. negative). Then we told participants that they would be assigned to one of two teams (RED or BLUE), and they would see picture of people on their own team and the other team. To indicate each person's group membership, we had face photos on a red background or a blue background.
Participants then went through a learning phase in which they were instructed to try their best to remember faces of individuals from the two groups. We presented 18 faces in blocks by group membership. Within each block, each face was presented for 6 s (adapted from Brosch & Van Bavel, 2012) . There was a fixation cross that appeared in the center of the screen for 1 s before each face appeared. Each block was presented twice to facilitate memory. The order in which the blocks appeared was randomized. The order in which faces appeared within each block was also randomized.
Test phase.
After the learning phase, participants were given instructions of the actual trials and were given a chance to practice. On each trial, participants were asked to focus their attention on the fixation cross that appears at the middle of the screen for 1 h. Subsequently, a red or blue color image chosen at random appeared on screen for 30 ms immediately before a target (IAPS) picture appeared. At this point, participants were instructed to indicate as fast and accurately as possible whether this target image was positive or negative in valence (i.e., "good" or "bad") by pressing "1" or "0" keys (for similar procedures, see Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Lowery, Hardin, & Sinclair, 2001; Weisbuch & Ambady, 2008) . After they made a response, there was an inter-trial interval of 2 h before the next trial began (please see Fig. 1 for a representation of the task). Response accuracy and reaction times were recorded via E-prime software.
Participants were given the opportunity to go through two practice trials and a chance to ask any question before starting the actual test phase. Participants saw the red group prime on one practice trial and the blue group prime on the other practice trial. The two target IAPS images that appear on the practice trials do not appear in any of the actual trials in the test phase.
In the test phase, there were four blocks of trials in this experiment, with an opportunity to take a short break in between blocks. Each block contained 72 trials, and there were 288 trials in the entire experiment. On each trial, the pairing between the group symbol color photo and target image (IAPS) was chosen completely at random without replacement within each block.
Questionnaires.
After participants finish the last block of trials, they were tested on their memory of the previously seen faces, to be consistent with our cover story. Participants saw all 36 images (from both teams) and indicated which team (red or blue) each individual belonged to. Finally, we measured participants' collective identification with their respective in-group, need to belong, political ideology, race, and gender. Then all participants were debriefed and thanked for their participation.
Results
Data reduction
Prior to analysis, we eliminated reactions times on trials with incorrect responses (e.g., responding "good" when the target image was negative). Additionally, we eliminated trials with reaction times less than 200 ms or more than 3 SDs above each participant's mean RT (e.g., Weisbuch & Ambady, 2008) . 4 We then log transformed all reaction times. All analyses were conducted on the log transformed RTs, but figures are made with actual RTs for ease of interpretation. These data reduction methods were held constant across all experiments reported in this paper. 2 We included the Need to Belong (NTB) scale in all three experiments reported here. However, Experiments 1 and the competitive condition in Experiment 2 were underpowered to examine the 3-way interactions. Sensitivity power analyses indicated that the sample sizes would only be sensitive to detect a moderate to large effect size to assess the role of NTB as a moderator of implicit intergroup preference Experiment 1 and the competitive condition in Experiment 2. Therefore, NTB was only analyzed in Experiment 3 in a correlation analysis (see Experiment 3 for more detail). 3 We included the one-item political orientation measure to all the studies we ran in our lab during this period, to separately examine correlates of political orientation for a different project. Therefore, this item is reported here but not analyzed for the current experiments. The data will be made available for anyone who wishes to analyze this item. 4 To our knowledge, difference researchers and labs tend to choose slightly different cut-offs for reaction time data reduction. For instance, some eliminated reaction times (RTs) greater than three standard deviations above each individual's mean RT, on an affective priming task (Lowery et al., 2001; Weisbuch & Ambady, 2008) . Others have eliminated RTs below 300 ms and above 3000 ms (Dasgupta & Greenwald, 2001) , or eliminated those below 150 ms and above 5000 ms (Gregg et al., 2006) , on an Implicit Association Task (IAT) -another widely used reaction time task measuring implicit evaluation. Because our task is most similar to those used in Weisbuch and Ambady (2008) and Lowery et al. (2001), we used 3SD as our upper cut-off, and added a lower cut-off of 200 ms.
Reaction times
In this experiment, we predicted that participants would develop implicit preferences (as revealed by reaction times in our task) towards their respective in-group compared to their respective out-group. To test our hypothesis, we subjected log transformed RTs to a 2 (prime identity: in-group vs. out-group) x 2 (target valence: negative vs. positive) repeated analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity, F (1, 64) = 12.32, p = .001, η 2 = 0.16, such that overall participants responded to target pictures faster after exposure to an out-group face, and a main effect of target valence, F (1, 64) = 7.28, p = .009, η 2 = 0.10, such that participants responded to negative target pictures faster. These effects were qualified by a significant prime identity x target valence interaction, F (1, 64) = 17.51, p < .001, η 2 = 0.22, indicating intergroup bias such that that participants' response times to valenced pictures were influenced by the group identity of person in the prime photo (see Fig. 2 & Table 1 ). Specifically, simple effects analysis revealed that participants responded faster to negative images compared to positive images after exposure to the out-group color symbol, F (1, 64) = 18.73, p < .001, η 2 = 0.23. RTs to positive and negative images did not differ significantly after exposure to in-group color symbols, F (1, 64) = 0.37, p = .54, η 2 = 0.01. 5 Thus, the implicit intergroup preference was consistent with out-group derogation in this study.
Discussions
In Experiment 1, we replicated previous research finding that implicit group attitudes can form quickly once group memberships are established. Using the minimal group paradigm, we assigned participants to one of two groups based on rather arbitrary basis (i.e., color) then assessed their implicit evaluation of individuals that belong to the same group, and individuals of an out-group, using a modified affective priming task. Conceptually replicating findings from prior research (Ashburn-Nardo et al., 2001; Otten & Moskowitz, 2000; Van Bavel & Cunningham, 2009) , participants formed implicit attitudes readily and immediately after being assigned to a group. Specifically, participants responded faster to negative images compared to positive images after exposure to the out-group color symbol, indicating that the implicit intergroup bias we observe here appeared to be driven by out-group derogation. Fig. 1 . Representation of two trials in the sequential priming task used in all experiments reported in this paper. Each trial starts with a fixation cross at the center of the screen for 1 s, followed by the prime (red or blue) for 30 ms. Then the target image appears immediately and stays on the screen until a response is made, followed by an inter-trial interval (ITI) for 2 s before the next trial starts. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.) In Experiment 2, we extend these findings by examining whether the quick formation of implicit group preferences could be sensitive to shifts in intergroup context. Specifically, we manipulate the minimal groups to be either competitive or cooperative with each other, and examine group members' implicit evaluations towards the in-group and the out-group. To our knowledge, no previous research has examined how the immediate context shapes these basic identity-driven implicit evaluations.
Experiment 2: cooperative vs. competitive contexts shape implicit evaluation
In Experiment 2, we test whether the formation of implicit intergroup preference can be flexibly shaped by the current intergroup context. We predict that implicit intergroup preferences form quickly as a function of group assignment, and these implicit evaluations are highly sensitive to the current intergroup context. Specifically, we randomly assign participants to a competitive or cooperative intergroup context. There is extensive evidence that intergroup dynamics are dramatically different when the context is competitive versus cooperative (e.g., Cikara & Van Bavel, 2014) . As such, we expect implicit intergroup bias to disappear among participants who learned that the in-group and out-group are in a cooperative environment.
As we noted above, some previous research has argued that implicit attitudes are "easier done than undone" (Gregg et al., 2006, p. 1) . Thus, it is possible that social identities might be instrumental in creating implicit preferences but that implicit preferences might be hard to change or eradicate once they are created. If this is the case, participants in this experiment should form more positive implicit evaluations towards the in-group than the out-group, and this pattern should not be dependent on the intergroup context.
To generate the strongest possible test of implicit flexibility, we make participants aware of the intergroup context after they have been assigned to groups and immediately before the implicit evaluation measurement. Hiding the context from participants until this phase of the experiment helps rule out the alternative explanation that participants have some time (although only a few minutes) to repeatedly process this information and build new associations. We work to minimize any such psychological process and test the true limits of rapid shifts in implicit evaluation.
Method
Participants
We recruited 100 undergraduate students (32% male and 68% female) at New York University (NYU) to participate in this study ("Judge these pictures") as partial fulfillment for course credit (note that we recruited many more participants for this study since it was a mixeddesign with a between-subjects condition).
Sensitivity power analyses
As recommended by the journal, for all experiments reported in this paper, we computed sensitivity power analyses using G*Power3 (Faul et al., 2007) for the main predicted interaction effects. In Experiment 2, we first calculated partial correlations between all the repeated measures controlling for the between-groups factor (competitive vs. cooperative). The minimum effect size that could be detected at 80% power (0.05 alpha level; average partial correlation coefficients among all repeated measures r = 0.91) for our main predicted 3-way interaction is f = 0.05. This indicates that our experiment and statistical test were sensitive to detect a small effect size.
Materials
All research materials were consistent with those from Experiment 1. Similarly, the 3-item collective identification scale was administered towards participants' respective in-groups (M = 3.30, SD = 1.27, Cronbach's α = 0.68) suggesting that participants had a moderate level of identification with the in-group. The 10-item Need to Belong scale was administered (M = 4.43, SD = 0.95, Cronbach's α = 0.78) suggesting that participants has moderately high level of need to belong.
Procedure
We followed exactly the same procedure as Experiment 1 with only one change. Participants were randomly assigned to the competitive or cooperative contexts (between subjects). Immediately before participants started the actual trials of the priming task assessing their implicit evaluations, and after they went through the practice trials, we told them: "Please keep in mind that the BLUE and RED teams are competing against (cooperating with) each other! As a member of the RED/ BLUE team, you will be in competition with (cooperating with) the other team (BLUE/RED) later on in this study. Please keep this in mind during this study". Participants' mean level of collective in-group identification did not significantly differ between the competitive (M = 3.36, SD = 1.21) and cooperative (M = 3.22, SD = 1.34) conditions, t (97) = 0.55, p = .58, d = 0.11.
Results
Data reduction
Data reduction was done in the same way as in Experiment 1.
Reaction times
We subjected log transformed RTs to a 2 (prime identity: in-group vs. out-group) x 2 (target valence: negative vs. positive) x 2 (context: competition vs. cooperation) mixed analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity, F (1, 98) = 25.97, p < .001, η 2 = 0.21, such that overall participants responded to target pictures faster after exposure to an out-group face, and a main effect of target valence, F (1, 98) = 7.65, p = .007, η 2 = 0.07, such that overall participants responded to negative target pictures faster. There was also a main effect of context, F (1, 98) = 6.34, p = .013, η 2 = 0.06, such that overall participants in the competitive context responded faster compared to those in the cooperative context. Replicating Study 1, we also found a significant prime identity x target valence interaction, F (1, 98) = 15.67, p < .001, η 2 = 0.138, indicating that participants' response times to positive and negative pictures were influenced by the identity of the prime. Importantly, we predicted that this quick formation of implicit group preferences would be sensitive to the manipulation of intergroup context. Consistent with our prediction, this prime identity x target valence two-way interaction was further qualified by a marginally significant 3-way interaction, F (1, 98) = 3.80, p = .054, η 2 = 0.04.
Given this 3-way interaction, we conducted analyses separately for the competitive and cooperative contexts to unpack these findings.
Competitive context.
We subjected log transformed RTs from the competitive context to a 2 (prime identity: in-group vs. out-group) x 2 (target valence: negative vs. positive) repeated analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity, F (1, 52) = 7.89, p = .007, η 2 = 0.13, and a marginally significant main effect of target valence, F (1, 52) = 3.83, p = .056, η 2 = 0.07. These were qualified by a significant 2-way interaction, F (1, 52) = 23.10, p < .001 (see Fig. 3 & Table 2 ). This interaction pattern replicated results from Experiment 1, indicating that participants had relatively more positive implicit evaluation of in-group symbols than out-group symbols. Specifically, simple effects analysis revealed that participants responded faster to negative images compared to positive images after exposure to the out-group color symbol, F (1, 52) = 14.20, p < .001, η 2 = 0.22. RTs to positive and negative images did not differ significantly after exposure to in-group color symbols, F (1, 52) = 1.25, p = .27, η 2 = 0.02. 6 Thus, the implicit intergroup preference was consistent with out-group derogation in this study, consistent with findings from Experiment 1.
Cooperative context.
We subjected log transformed RTs from the cooperative context to a 2 (prime identity: in-group vs. out-group) x 2 (target valence: negative vs. positive) repeated analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity, F (1, 46) = 17.63, p < .001, η 2 = 0.28, and a marginally significant main effect of target valence, F (1, 46) = 3.84, p = .056, η 2 = 0.08. Unlike the competitive context, the 2-way interaction was not statistically significant, F (1, 46) = 1.56, p = .218, η 2 = 0.03 (see Table 3 ). Therefore, no simple effect analysis was conducted for the Cooperative context. The pattern of implicit intergroup bias towards ingroup and out-group members was not present in the cooperative context, suggesting that manipulating intergroup context shaped implicit attitudes.
Discussion
In Experiment 2, we replicated and extended the findings from Experiment 1. Specifically, we found evidence that recently formed implicit evaluations are sensitive to subtle cues in the intergroup context. When the two groups were presented as competitive, our findings were highly consistent with the patterns found in Experiment 1, such that participants developed more positive implicit evaluations towards the minimal in-group they were assigned to, compared to the minimal out-group. This could imply that the competitive mindset resembles the default mindset when people are assigned to groups, even when such group assignment is arbitrary. Also consistent with Experiment 1, implicit intergroup preference in the competitive condition was mostly driven by implicit derogation of the out-group.
However, when the two groups were presented as cooperativethus reducing the need for intergroup distinctions and possible animosity-this pattern of implicit preference was no longer significant. Interestingly, participants in the competitive context responded faster on average compared to participants in the cooperative context. This may be due to the possibility that the competitive intergroup context induces a mindset that enhances engagement, and resembles a default mindset when people are assigned to groups, consistent with the patterns of implicit intergroup bias.
Therefore, not only can implicit intergroup preferences form as a result of social group identification, they are also highly sensitive to the relevant contextual information. In this way, it appears that implicit evaluations can be easily done and undone. However, in Experiment 2, the effect of context was a between-rather than within-participant factor, making it difficult to infer if these implicit evaluations would be actually "undone" within a single person. We addressed this issue in the next experiment.
Experiment 3: trading teams changes implicit evaluations
In Experiment 3, we move on to test whether implicit evaluations could be reversed quickly once they are formed. In order to test this question in an intergroup context, we employ a group switch procedure Fig. 3 . Raw reaction times (RTs; on Y-axis) are plotted as a function of prime identity (in-group vs. out-group) and target valence (positive vs. negative) for participants in the competitive and the cooperative contexts. There is a marginally significant three-way interaction: prime identity x target valence x intergroup context. Error bars represent standard errors of the mean. 6 Participants responded faster to negative images after exposure to out-group color symbols, compared to after exposure to in-group color symbols, F (1, 52) = 32.64, p < .001, η 2 = 0.39. RTs to positive images did not differ significantly after exposure to out-group versus in-group color symbols, F (1, 52) = 3.07, p = .09, η 2 = 0.06.
in which participants are first assigned to a minimal group (as they were in previous experiments), and then switched to the opposite group halfway through the experiment. This is a common practice in sports, where players are regularly traded to another team during the season. We assess their implicit group evaluations both before and immediately after the group switch. We predict that when the relevant group contingencies and identities change, the previously formed implicit group evaluations will shift accordingly, and will do so quickly. As a secondary hypothesis, in Experiment 3, we directly measure each participant's belonging needs, and assess whether this individual difference predicts evaluative flexibility. Evaluative flexibility represents the extent to which a person readily and quickly shifts their implicit evaluation. In the context of the current experiment, evaluative flexibility specifically refers to the extent to which participants shift their implicit preference towards the current in-group, after being switched to a new group. We predict that the higher an individual's belonging needs, the more readily they would reverse their implicit group preferences. If so, this would provide evidence that shifts in implicit group preferences can be predicted by social motives.
Method
Participants
We recruited 53 undergraduate students (22.6% male and 75.5% female; one missing gender information) at New York University (NYU) to participant in this study ("Judge these pictures") as partial fulfillment for course credit.
Sensitivity power analyses
As recommended by the journal, for all experiments reported in this paper, we computed sensitivity power analyses using G*Power3 (Faul et al., 2007) for the main predicted interaction effects. Because G*Power does not calculate interactions between repeated measures factors, we compute the sensitivity power analyses treating one of the repeated measures factors as between groups factors. Note that this is a more conservative power analysis compared to our repeated measures design. In Experiment 3, the minimum effect size that could be detected at 80% power (0.05 alpha level; average correlation coefficient among all repeated measures r = 0.77) for our main predicted 3-way interaction is f = 0.11. This indicates that our experiment and statistical test were sensitive to detect a small effect size.
The minimum effect size that could be detected at 80% power (0.05 alpha level) for the correlation between Evaluative Flexibility and Need to Belong is r = 0.37. This indicates that our experiment and statistical test were sensitive to detect a moderate correlation (Cohen, 1988) .
Materials
All research materials were consistent with those from Experiments 1 and 2. Prior to the group switch manipulation, the 3-item collective identification scale was administered towards participants' original ingroups (M = 3.53, SD = 1.08, Cronbach's α = 0.89). After the group switch manipulation, the 3-item collective identification scale was administered towards participants' new in-groups (M = 3.36, SD = 1.09, Cronbach's α = 0.76). Participants had moderate levels of collective identification with the original in-group before group switch, and with the new in-group after the group switch.
The 10-item Need to Belong scale was administered at the end of the experiment (M = 4.68, SD = 1.01; Cronbach's α = 0.87) suggesting that participants has moderately high level of need to belong.
Procedure
We followed the same procedure as Experiment 1 with two changes. First, after participants finished two (of ostensibly four) blocks of trials, the experimenter told them that there was a computer error and they were accidentally assigned to the wrong team. Then participants were told that correct team assignment was important for our experiment, and we had to re-start them for the study with the correct team assignment. We also assured participants that we would only have them complete another two blocks of trials, and they would get out of the experiment in about the same amount of time. Then the experimenter went through a few screens of instructions with the participants to ostensibly make sure that they indeed received the correct team assignment. In fact, every participant was assigned to the other team (original out-group) after this manipulation, making this a within- Note: Experiment 2 Means and Standard Deviations of raw reaction times (RTs) for all four cells: 2 (in-group vs. out-group) x 2 (target valence: positive vs. negative) for the competitive context (N = 53). M = Means, SD = Standard Deviation, CI = Confidence Interval.
Table 3
Mean response times (RTs) and standard deviations (Exp 2 cooperative condition). subjects design. This served as our group switch manipulation. In this study, participants finished all the trials, they filled out the Need to Belong scale, political orientation item, gender, and race.
Results
Data reduction
Data reduction was done in the same way as in Experiments 1 and 2.
Reaction times
Because of the nature of our experiment design, when we report our analyses here, we always use "in-group" to refer to the group each participant was assigned to during the first part of the experiment (i.e., original in-group), which became their out-group in the second part of the experiment after group switch. Similarly, we always use "outgroup" to refer to each participant's out-group during the first part of the experiment before group switch (i.e., original out-group), would became their in-group in the second part of the experiment.
We subjected log transformed RTs to a 2 (prime identity: original ingroup vs. original out-group) x 2 (target valence: positive vs. negative) x 2 (group switch: before vs. after) mixed analysis of variance (ANOVA). The analysis revealed a significant main effect of group switch, F (1, 52) = 30.20, p < .001, η 2 = 0.37, such that overall participants responded to target pictures faster after group switch. We also found a significant prime identity x group switch interaction, F (1, 52) = 12.83, p = .001, η 2 = 0.20, indicating participants' response time to original in-group vs. original out-group members differed before vs. after group switch. Importantly, these effects were qualified by a significant 3-way interaction, F (1, 52) = 10.88, p = .002, η 2 = 0.17.
Therefore, we conducted analyses separately for before vs. after group switch to decompose down these effects.
Before group switch.
We subjected log transformed RTs before group switch to a 2 (prime identity: original in-group vs. original outgroup) x 2 (target valence: negative vs. positive) repeated analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity, F (1, 52) = 9.00, p = .004, η 2 = 0.15, indicating that participants responded faster to out-group members compared to ingroup members. Importantly, this was qualified by a significant 2-way interaction, F (1, 52) = 8.66, p = .005, η 2 = 0.14, indicating that response time to positive vs. negative images depended on the original group membership of the person in the prime that appeared before the target images (see Fig. 4 & Table 4 ). This pattern was similar to results from Experiment 1 and the competitive context in Experiment 2, indicating that participants had relatively more positive implicit evaluation of in-group symbols, compared to out-group symbols, after a brief 30 ms exposure to them. Simple effects analysis revealed that, prior to group switch, participants responded faster to negative images compared to positive images after exposure to the out-group color symbol, F (1, 52) = 9.52, p = .003, η 2 = 0.16. RTs to positive and negative images did not differ significantly after exposure to in-group color symbols, F (1, 52) = 0.24, p = .63, η 2 = 0.01. 7 Thus, the implicit intergroup preference prior to group switch was consistent with out-group bias in this study, consistent with findings from Experiment 1 & Experiment 2 (in the competitive context).
After group switch.
We subjected log transformed RTs from after the group switch manipulation to a 2 (prime identity: in-group vs.
out-group) x 2 (target valence: negative vs. positive) repeated analysis of variance (ANOVA). The analysis revealed a significant main effect of prime identity F (1, 52) = 6.06, p = .017, η 2 = 0.02, indicating that participants responded to the original in-group (now out-group) members faster. This was qualified by a marginally significant 2-way interaction, F (1, 52) = 3.21, p = .079, η 2 = 0.06, such that response time to positive vs. negative images depended on the group membership of the person in the prime photo that appeared before the target image. Importantly, this pattern of interaction was conceptually similar to the pattern from before group switch, indicating that the pattern of implicit preferences reversed after group switch. In other words, participants showed a relatively more positive implicit evaluation towards the original out-group (now the in-group) compared to the original in-group (now the out-group) (see Fig. 5 & Table 5 for raw RT data). Simple effects analysis revealed that, after group switch, reaction times to positive and negative images did not differ significantly after exposure to the original in-group (now out-group) color symbol, F (1, 52) = 2.12, p = .15, η 2 = 0.04. RTs to positive and negative images also did not differ significantly after exposure to in-group color symbols, F (1, 52) = 0.28, p = .60, η 2 = 0.005. 
Evaluative flexibility & Need to Belong (NTB).
Following the calculation of "affective scores" from previous research using similar affective priming tasks (e.g., Lowery et al., 2001; Sinclair, Lowery, Hardin, & Colangelo, 2005) , we calculated an Evaluative Flexibility index to reflect the extent to which each participant could flexibly reverse their implicit preference towards the group they currently belong to, after our group switch manipulation. Specifically, we first subtracted average response times to positive images from average response times to negative targets for each prime category (i.e., "original in-group before group switch", "original outgroup before group switch", "original in-group after group switch", and "original out-group after group switch"). These scores essentially represent implicit evaluation towards each prime category: positive Fig. 4 . Raw reaction times (RTs; on Y-axis) are plotted as a function of prime identity (in-group vs. out-group) and target valence (positive vs. negative) for participants prior to the group switch manipulation. There is a significant twoway interaction: prime identity x target valence, indicating an implicit preference towards the in-group. Error bars represent standard errors of the mean (N = 53).
7 Participants responded faster to negative images after exposure to out-group color symbols, compared to after exposure to in-group color symbols, F (1, 52) = 14.37, p < .001, η 2 = 0.22. RTs to positive images did not differ significantly after exposure to out-group versus in-group color symbols, F (1, 52) = 1.21, p = .28, η 2 = 0.02.
8 Participants responded faster to negative images after exposure to original in-group color symbols, compared to after exposure to original out-group color symbols, F (1, 52) = 8.60, p = .005, η 2 = 0.14. RTs to positive images did not differ significantly after exposure to original out-group versus original in-group color symbols, F (1, 52) = 0.03, p = .86, η 2 = 0.001.
scores should be indicative of relatively positive evaluation and negative scores indicative of relatively negative evaluation (Lowery et al., 2001; Sinclair et al., 2005) . Then, each participants' Evaluative Flexibility (EF) score is calculate as: EF = (original in-group affect before group switch -original out-group affect before group switch) -(original in-group affect after group switch -original out-group affect after group switch). Thus, higher scores are indicative of relatively stronger shift in implicit preference as a function of the current group assignment. We calculated a Need to Belong score for each participant by reversecoding the reverse-worded items and calculating an average of all the items on the NTB scale. Next we calculated the Pearson correlation between the EF index and the NTB index, r (53) = 0.29, p = .035 (see Fig. 6 ). In other words, there was a moderate relationship between individual's social identity goals and their change in implicit intergroup evaluations.
Discussion
In Experiment 3, we examined reversal of implicit evaluation within the same individual, in addition to the formation of implicit evaluation. We arbitrarily switched participants to what used to be their "outgroup" halfway through the experiment, by simply telling them they were accidentally assigned to the wrong group. We replicated findings original out-group) and target valence (positive vs. negative) for participants after the group switch manipulation. There is a significant two-way interaction: prime identity x target valence. This indicates a reversal of implicit intergroup preferences after switching groups, such that participants showed an implicit preference towards the original out-group (now in-group). Error bars represent standard errors of the mean (N = 53). from Experiment 1 and Experiment 2 showing that participants developed implicit preferences towards their minimal in-group quickly. Moreover, also consistent with patterns from Experiment 1 and the competitive context in Experiment 2, the implicit intergroup preference prior to group switch appeared to be driven by an implicit out-group derogation. More importantly, we found that implicit intergroup preference could be quickly shifted as soon as the group assignments changed. After switching groups, participants reversed their implicit preferences, favoring the original out-group (or the new in-group). Participants in general responded more quickly to target images after switching groups, which is likely a result of practice and familiarity with the task in general (e.g., also see Hu, Rosenfeld, & Bodenhausen, 2012 for similar patterns). Furthermore, we believed that participants' evaluative flexibility was not uniform. We examined the extent to which people readily shifted their implicit group preferences was associated with their individual belonging needs. As a result, participants' belonging needs positively predicted their evaluative flexibility -in other words, the extent to which they reversed their implicit group preferences after the group switch manipulation. These findings are interesting in that they not only speak to the fact that our implicit evaluations can be quickly shifted, but also point to a future direction of studying who tend to shift implicit intergroup preferences to a greater extent.
General discussion
In this current research, we examined whether implicit evaluations can form and change quickly through the influence of explicit goals and motives-specifically social identity goals-rather than only do so slowly through repeated associations or exposures. We also found that whether these newly formed implicit evaluations were sensitive to subtle changes in the intergroup context and associated with social goals. Together, these experiments provide evidence that social identities tune implicit evaluations in a flexible fashion.
Across three experiments, we replicated prior research showing that people quickly developed implicit preferences for their in-group, relative to their out-group, even though the groups were created and assigned on rather arbitrary basis. This pattern of results replicated and extended prior work on minimal social identities (e.g., Ashburn-Nardo et al., 2001; Van Bavel & Cunningham, 2009 ). Moreover, these implicit intergroup preferences appeared to be driven by implicit out-group derogation. This basic pattern was replicated in each experiment.
We then examined whether this quick formation of implicit evaluation was sensitive to the current intergroup context. When the two groups were described as competitive, we replicated the pattern of implicit intergroup preference from Experiment 1. However, when the two groups were described as cooperative, this pattern of implicit intergroup preference was eliminated. Importantly, participants only became aware of this intergroup context immediately before we assessed their implicit evaluations using our response time measure, making it impossible for participants to repeat or rehearse this information. This dynamic aspect of intergroup evaluation has not been observed in previously research, and offers insights into the process through which implicit evaluations develop.
Finally, we tested whether newly formed implicit evaluations would change to reflect sudden shifts in group identity. To test this possibility, we conducted an experiment where people were forced to switch teams-not unlike professional athletes being traded from one team to another or employees changing jobs. Following the group switch, implicit intergroup preferences were in the opposite direction as people favored their new in-group (even if they were out-group members mere moments earlier). This reversal of implicit group evaluations did not occur uniformly for everybody, but was predicted by individuals' own need to belong (see also . In other words, people who want to connect with others are the most flexible in their intergroup preferences, aligning their evaluations to fit in with their new group.
Prior to this research, there had been mixed findings regarding whether implicit evaluations could be shaped quickly by explicit goals once they form, or whether they are "easier done than undone" (e.g., Cone & Ferguson, 2015; Gregg et al., 2006, p. 1; Kurdi & Banaji, 2017) . We found evidence of the flexibility of implicit group preferences. Specifically, implicit group preferences were observed immediately after group assignment and changed swiftly when the intergroup context become cooperative, or when the individual was suddenly assigned to the out-group. These findings provided clear evidence that newly formed implicit evaluations can and do change rapidly, even reversing, to reflect the current intergroup contexts and contingencies. At least when social identity is at stake, it seems that implicit evaluations can be easily done and undone.
Compared with previous research showing that existing implicit attitudes could not be changed quickly through explicit goals and motives, our current work differed in a few important ways. First, we examined implicit (group) evaluations that were formed on the spot using our minimal group paradigm (in this respect similar to Gregg et al., 2006) while some previous research focused on implicit attitudes with strong historical bases (e.g., implicit racial bias; e.g., Lai et al., 2014 Lai et al., , 2016 . While the latter forms of implicit attitudes certainly have practical significance and are important to study, they are a special form of implicit attitudes that are limited in terms of testing implicit attitudes per se. Our prior work suggests that even these longstanding group identities can be shifted when people develop superordinate identities (Van Bavel & Cunningham, 2009 ). However, it seems critical that social identity is leveraged to shape implicit preferences. When attempts to change implicit attitudes are up against systemic barriers that reinforce these identities, it may be difficult to sustain any changes in implicit bias.
Second, our manipulation relied on group assignment and identification, as compared to simply learning about novel groups (as in Gregg et al., 2006) . Along similar lines, we speculate that the methods or interventions used in some prior research to change, reduce, or reverse implicit attitudes may not have induced sufficient and genuine goals among participants (e.g., using simple experiment instructions). It was therefore difficult to directly assess the extent to which each participant actually possessed the need/motive. In our research, we directly measured a motive that is fundamental to social preferences (i.e., group affiliative motivation). To our knowledge, this was the first research in this area that assessed relevant individual differences to predict ease of evaluative flexibility. We studied implicit evaluations in an intergroup context to take advantage of the strong fundamental motivation of group affiliation and identification.
Compared to previous research showing that newly formed implicit evaluations can change quickly, our findings also make unique contributions. Although different in their specific details, many previous studies on this topic have used impression formation type tasks (Brannon & Gawronski, 2017; Cone & Ferguson, 2015; Van Dessel et al., 2017) . For instance, these researchers examined whether one-shot information that is contrary to previous learning could reverse previously formed implicit associations about a person or groups of people. Our research used a minimal group paradigm and assessed implicit group bias. It seems possible that this might allow for greater generalization since group preferences extend beyond individuals and can impact judgments and behaviors towards brand new individuals. Moreover, the minimal group approach captures a psychological process that is at the root of many intergroup preferences (see Dunham, 2018) .
Our work on social identity and implicit evaluation also has interpretations for work on attitude change. Two recent, large-scale preregistered replication projects involving labs from across the country examined the impact of different interventions on implicit bias. For instance, White participants were assigned to a group with all Black ingroup members and all White out-group members (Lai et al., 2014 (Lai et al., , 2016 . This group assignment was sufficient to generate positive implicit evaluations towards in-group members-eliminating implicit racial biases. However, following up with these same participants 24-48 h later revealed that their implicit racial biases had returned, suggesting that once their group identity was no longer salient, the effects of group membership were easily undone (Lai et al., 2016) . Thus, implicit attitudes developed and changed to follow social identity cues-but also to the removal of such cues-within the span of hours. Our work suggests that understanding the fluid nature of social identity will be critical in changing implicit bias.
Conclusion
The current research provides evidence of the flexibility of implicit evaluations-especially in an intergroup context. This work adds to the theoretical debate on implicit attitude formation and change, suggesting that implicit evaluations may be easier to change that previously believed. Yet this research may also help explain why implicit prejudice is so resistant to change. While our findings suggest that group identification and belonging motives can induce and reverse implicit evaluations, they may also sustain implicit prejudice in contexts where identities are stable and salient. Thus, factors like segregation, media narratives, and hierarchies that reinforce existing identities can undercut attempts to reduce implicit bias. This may help explain why intervention strategies and unconscious bias training aimed at changing implicit associations are often doomed to failure without an attempt to alter these structural and systemic factors. On the more promising side, this research may offer new directions for devising interventions to reduce or eliminate implicit prejudice, by targeting aspects of the local intergroup context.
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